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Abstract 
Scientific and practical provisions for the formation of the propulsive industries of economic development acting as 
the growth poles of regions are developed in the article. An analytical review of the theories of Russian and foreign 
authors concerning the formation of growth poles is carried out; the growth poles theory is adapted to the conditions 
of a particular region. Methodical principles of the formation of the ‘growth poles’ of the region are developed on 
the basis of the proposed system of indicators characterizing the industries as propulsive, taking into account the 
factors of leadership and the factors creating additional effect; On the basis of the qualitative and quantitative 
methods of regional economy management, the components of the ‘spontaneous’ and ‘planned’ efficiency of the 
growth poles functioning have been identified. 
© 2015 The Authors. Published by Elsevier B.V. 
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1. Introduction 
Transformation processes of the formation of the developed market relations in Russia caused the problems the 
solution of which requires taking into account the concept of polarized development. Theoretically, the task of the 
optimization of spatial structures from the macroeconomic perspectives is set before the bodies responsible for 
 
 
* Corresponding author. Tel.: +7-910-316-66-71 
E-mail address: vertakova7@yandex.ru 
  he uthors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Selection and/or peer-review under responsibility of the Organizing Committee of ICOAE 2015.
751 Yulia Vertakova et al. /  Procedia Economics and Finance  24 ( 2015 )  750 – 759 
implementation of regional economic policy. Underestimating or, moreover, ignoring the territorial characteristic 
features of market relations, have a negative impact on the overall economic situation in the country. Focusing 
attention on the underdeveloped regions, on the elements of their spatial structure is essential, since this can help 
overcome the negative situation. 
Growth poles and propulsive industries in the regions foster the ‘push’ for the development of economic 
processes, i.e. improve the employment of manpower resources and functioning of interrelated industries of the 
economy. Lack of resources and opportunities, number and acuteness of unresolved social and economic problems 
are the root causes of the necessity for the formation of economic core as a system object linking growth poles and 
propulsive industries. Moreover, in the relatively near future, when the lack of the world’s resources becomes the 
main problem, the use of the theory of economic core in economic practice will be more urgent. 
When growth pole is being formed, two problems may arise: the force of the push can be directed outside the 
areas requiring support, but to the highly developed areas with which the propulsive industries of growth poles will 
interrelate; it is also possible to face a shortage of resources (financial and human). To prevent this and to get the 
maximum effect, a meaningful control over the process of core formation is necessary. 
Redistribution of investments into growth poles will facilitate synergy effect and lead not only to economic 
growth in the region, but also to the improvement of social indicators and standards of living of the population. 
These circumstances actualize regional process of core formation and its management. 
Various aspects of the formation and identification of ‘growth poles’ were considered repeatedly by the 
economists, but theoretical recommendations either were not sufficiently developed and, therefore, could not be 
successfully applied in practice, or were widely used in the planned economy, but were not adapted to the national 
market standards. 
The theory of growth poles got its main development in the 60s in the counties of Western Europe. The theory of 
polarized development in that period was the main guideline in regional researches. The concept of growth poles 
was the basis for regional programs in many countries. 
Many issues related to the study of individual aspects of the problem under consideration are discussed in 
scientific works of well-known Russian and foreign scholars: E.B. Alaeva, V.B. Bezrukova, B.D. Breeva, D.I. 
Valentine, A.G. Granberg, W. Izard, I.A. Ilyina, V.V. Kistanova, Edward L. Glaeser, William R. Kerr, Giacomo 
A.M. Ponzetto, K.Ketels, F.Perroux, M.Polèse, Ramona Camelia Berea, Adrian Otoiub, Ioana Bucerzan etc. 
However, it should be recognized that currently the problem of economic development of the region through growth 
poles creation and management, and the problem of the growth poles formation control in the region in general, is 
studied insufficiently. Due to the absence of the mechanism and criteria of regional polarization, it is necessary to 
develop the technology and practical guidelines for the formation and management of growth poles in the region. 
2. Analytical review of the approaches to the concept of growth poles 
The concepts of ‘growth poles’ and ‘growth centre’ were introduced into the science and practice by French 
economist F. Perroux. According to his approach ‘geographically agglomerated’ poles comprise an essential 
structural element of developing economy which is not less important than industries. A pole, i.e. a potential point of 
development of the region, is chosen taking into account the resources and geographical location. A pole turns into a 
center as infrastructure and production develops. Manufacturing industries of a growth pole should organically 
interact with the environment, and should not be conflict with the resource potential of the environment, including 
manpower resources. Only in this case a growth pole will become a strategic element, i.e. the factor of the region 
development. A complex of interrelated and complementary propulsive industries, i.e. industries which are capable 
of creating ‘a push’, is the economic core of the region. 
Approximately the 70s of the twentieth century can be marked by the decline of popularity of the concept of 
growth poles, and the increased interest in the concepts and theories that explain the process of continuous 
reproduction of unevenness in the development of countries and regions, the reasons for the persistence of 
underdevelopment. The second form of relations between the centre and the periphery i.e.  a form of dependence, 
was put in the forefront. 
J. Friedmann is considered to be a kind of classic of the concept of ‘centre-periphery’ in Western Europe. 
According to his approach uneven economic growth and the process of spatial polarization inevitably result in 
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imbalances between the centre and the periphery. Periphery is not a kind of uniform field: it is divided into the so-
called internal and external. Internal or close periphery is closely related to the core and directly receives pushes for 
the development from it. External or far periphery is not practically subjected to the mobilizing influence by the 
core. At any spatial level centre and periphery are interconnected by the flows of information, capital, goods, labour 
force; it is the directions of these flows that determine the nature of the interaction between the central and 
peripheral structures, transforming the space into a kind of force field. According to Friedmann, the engine of 
growth providing the continuous development and reproduction of the system of relations of ‘centre-periphery’ is 
the continuous qualitative transformation of the core due to the generation, introduction and diffusion of 
innovations. 
Diffusion of innovations, and distribution of information occurs hierarchically in three directions: from the 
leading economic regions (national heartlands) to the areas of periphery (hinterland); from the centres of the higher 
level to the centres of the second order; from the major cities as the cores of polarization to the adjacent areas. 
Let us consider F. Perroux’s ‘Concept of growth poles’ which was further developed by his follower J. 
Boudeville. The whole F. Perroux’s theory is a complex of three concepts: dominant economy, balanced growth, 
general economy. The starting point of F. Perroux’s theory is ‘dominance effect’, which means changing the essence 
and forms of relations between economic units. This effect leads to ‘the polarization of production’ around the 
industry (‘growth poles’), where economic units behave as parts of a whole (‘macro-units’). As a result, spontaneous 
‘aggressive’ competition disappears, and the overall efficiency of activities of partners increases.  
A fundamental part of F. Perroux’s theory is ‘a group’ (or ‘macro-unit’). A group is an agglomeration of unequal 
economic units with a hierarchical relationship. Sustainable groups are those groups which are formed around 
entraining unit that has power and capability to change the structure, the type of organization of other units or their 
growth rate, etc. 
It should be noted that each region has its own internal space and links with the outside space. In terms of internal 
spatial structure, regions are divided into two main types: homogeneous and hub. A homogeneous region has no 
large internal differences according to essential criteria. A hub region has one or more hubs (centres) which connect 
the rest of space of the region. The region of this type is called spatial, polarized. 
A number of standard elements can be identified in the spatial structure of the hubs of a region. A point is an 
object or an area, the inner dimensions of which can be neglected. A centre is an object (or a concentrated group of 
objects), which performs a kind of important function in relation to the rest of the space. A core is a part of the 
region in which its essential features are expressed to the maximum extent. A periphery is the rest of the space 
complementing centres and a core. 
F. Perroux considered economic space as a purely abstract one, a kind of force field the intensity of which is 
uneven, and the certain centripetal forces of which are directed toward the centres, poles or foci, and centrifugal 
forces emanating from them. Each focus has its own force field placed in the system of other foci. Functional 
growth poles are associated with these foci. 
F. Perroux noted that there are as many spaces as there are structures of abstract relations that define each object 
of economic science. F. Perroux redefined the concept of ‘space’, distinguishing between economic and 
geographical spaces. Unlike the latter one, which he called ‘trivial’ space and which can be perceived sensually, the 
economic space is broader and more volatile according to F. Perroux. Hence the growth pole is the concept which is 
not so much spatial as functional (the carrier of dynamics), but in the practice of economic activities it appears most 
clearly in the traditional geographical space. Characterizing the spatial growth pole a prominent theorist of 
regionalism L. Daven says that it is based on manufacturing industry that has a strong influence on the development 
of other industries, has close production ties with them and fosters economically efficient concentration. 
Being directly related to the theories of growth, the concept of growth poles emphasizes not the causes but only 
the forms of economic and social processes. This theory and its concepts are used not only to explain the uneven 
economic development, but also indicate the way of solving regional problems by means of creating artificial 
growth ‘poles or ‘points’ in less developed areas. 
There are different opinions concerning the theory of growth poles which complement and develop the above 
mentioned ideas. For example, let us consider the J. Boudeville, F. Perroux’s follower, viewpoint. His achievement is 
in the fact that he applied this theory in a specific economic area, a specific region, gave an interpretation of growth 
poles with regard to a region. He introduced the concept of space and identified several types of space: homogeneous 
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(uniform distribution of elements throughout the territory of the region); polarized; planned. He also distinguished the 
types of regions according to the types of spaces, combined space and function into one concept – ‘polarity of the 
space’. However, not every regional centre is a growth pole, but only that one where there are propulsive industries. 
The objective of the regional development is to find industries that will give ‘a push’ to the development of the entire 
regional system. J. Boudeville demonstrated that not only the aggregation of enterprises of leading industries can be 
considered as growth poles but also particular areas. Growth pole can be interpreted as a geographical agglomeration of 
economic activity or as an aggregation of cities with a complex of rapidly developing industries.  
Two terms became widely spread: a growth pole and a growth centre. There is a kind of differentiation between 
functional and geographical parts. A set of industries is meant by a growth pole and a geographical interpretation of 
a pole, i.e. a particular centre or a city is meant by a growth centre. 
A Spanish scholar H.R. Lasuen stands out among the supporters of F. Perroux’s ideas. He tries to develop a 
theory of the processes of urbanization and development on the basis of the theory of growth poles and the diffusion 
of innovations. In particular, he offers the following provisions concerning the poles of growth: 1. A growth pole is 
a regional (nor national) hub of enterprises (not industries) connected with the export sector of the economy of the 
region (and not with the leading industry) located in one or more geographical clusters (concentrations) of the 
region; 2. The system of growth poles and each of the poles individually grow due to the pushes generated by the 
national demand, send through the export sector of the region and got in the process of the competition between the 
poles; 3. The forward momentum is transferred to peripheral secondary industries through market relationships (and 
not through the supply and consumption links) between enterprises, and the same is the case for geographical 
periphery but taking into account distribution factors. 
The theory of growth poles has been developed in the works of P. Pottier concerned with the axes of 
development. His main idea is that the areas which are located between the growth poles and which provide 
transport links get additional forward momenta due to the increase in cargo traffic and infrastructure development. 
Therefore, they turn into development axes (corridors). 
In accordance with our analysis, we can conclude that different scholars developed the theory of growth poles 
from different perspectives, but their ideas had a common ground. The concept of the leading role of the sectoral 
structure of the economy and, primarily, the role of the leading industries forms the basis of growth poles. Those 
centres and areas of economic space, where the enterprises of the leading industries are located, become the 
attraction poles of production factors as they provide their most efficient use. This leads to the concentration of 
enterprises and the formation of economic growth poles. 
Theoretically, ‘a growth pole’ is a potential point for the development of a weakly polarized area. In practice, the 
most favourable locality in relation to resources and geographic position are selected; then, after creating 
infrastructure facilities and manufacturing enterprises, ‘a growth pole’ transforms into ‘a development centre’. 
3. Methods of spatial development of the region 
The diversity of the used methods is determined by the complexity and variability of the object of management. 
There are general regional and spatial management techniques that are implemented through the study of the object 
of management in time and space in close interrelationship and interdependence with other objects taking into 
account the population ethnic psychology, etc. 
Mathematical statistics provides an adequate means for studying spatial differentiation, in particular, the methods 
of regression, variance and factor analysis. Let us consider several different models used in spatial construction and 
regional structures analysis. In particular, we will examine a model of waves of innovations, and a model of the 
analysis of cross-border interaction and differentiation of neighbouring areas. 
Despite the more profound development of the mathematical apparatus it is still impossible to take into account 
many long-term consequences that arise in the economy when accepting one or another variant of enterprise 
location, one or another direction of the development of regional complexes. Moreover, it is difficult to quantify 
precisely a number of important principles and factors affecting the distribution of productive forces, such as 
curbing the growth of large cities, creating conditions for STP, etc. Regional economy uses statistical methods 
(calculation of indices on the basis of statistical data, correlation analysis), as well as other methods such as selective 
study, generalization. All the scientific methods are closely related and complement each other (Table 1). 
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Table 1– Methods of management of regional economies 
General methods of development 
Method Description 
System analysis method It is based on a stepwise principle (set goals and objectives, formulation of a scientific 
hypothesis, a comprehensive study of the features of optimum alternatives for the distribution 
of industries). 
Systematization method The division of the phenomena under study and the selected criteria, characterized by certain 
common and distinctive features. 
Balance method It is characterized by the formation of sectoral and regional balances. 
Statistics It is used in all research areas and all areas of economy; other statistical techniques the 
applicability of which is limited to a particular a particular are also used. Statistical data 
analysis.  
Normative method It is based on the justification of the indicators of socio-economic development of a region on 
the basis of statutory rules and regulations. 
Method of assessment of 
efficiency of decision-making  
 
A comparison of ith unit of decision-making with all other units of decision-making - b is made 
and the efficient frontier is estimated to determine the best combination of output parameters 
for a given combination of input parameters. 
Methods of regional development  
Method Description 
Method of economic and 
geographical research 
Research of ways of the formation and development of territories; the study of the 
development and location of public production in regional development  
Method of comparison of the 
levels of regional standards of 
living of population 
A method based on the comparison of synthetic and specific data was developed by central 
economic bodies to analyse the level of standards of living of population in the regions.   
Methods of sociological research  They include structured interviews, individual interviews with the representatives of different 
industries and spheres of socio-economic complex of the region; content analysis of interviews 
and of public speeches of regional leaders, scientists and experts. 
Method of mathematical 
modelling in Economics  
Modelling of the territorial proportions of economic development of the region; modelling for 
particular industries of the region; modelling of the formation of economic systems in the 
region. 
Cartographic method This method makes it possible to visualize the peculiarities of distribution of industries. 
Methods of spatial development 
Methods Description 
Taxonomic method  The process of segmentation of territories by comparable or hierarchical taxa. 
Multivariate statistical analysis Constructing optimal plans of collection, systematization and processing of multivariate 
statistical data aimed at identifying the nature and structure of relationships between the 
components of the multivariate characteristic under study and necessary for scientific and 
practical conclusions. 
A variant method of distribution 
of productive forces in the region 
It is used when constructing schemes of distributing production industries in the region at the 
early stages of planning and forecasting. 
 
Pareto optimum Creation of a coalition (core) of the region  
Those methods which are used for the management of spatial development of a region within the business-
oriented and directive-administrative approaches exacerbate the problems of differentiation of territories, 
transferring them into the category of permanent phenomena of regional life. 
Adjustment of this contradiction, in our opinion, involves the transition to a socially-oriented approach when 
organizing spatial planning. Due to this fact, it is necessary to clarify the methodology of the study, methods of 
analysis of spatial development, methods of modelling the processes of development and functioning of regional 
territories. 
Methods of identification of the individual elements of regional environment and individual regional areas based 
on the principles of functional specialization of enterprises, differentiation of land rent and types of land use, 
determining the frame and fabric of a regional space, ease of administrative management, architectural and planning 
unity of the objects of capital construction do not meet the challenges of modern research. It is necessary to the 
develop and implement new methods of regional zone division, the classification of lands, delimitation of the 
territories in accordance with the principles of social life organization taking into account the interests of local 
communities in local urban areas. 
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In accordance with the above mentioned the vision of the specificity of regional area planning should be changed. 
It should be taken into account that a regional space is a living organism, not a set of material objects. The society 
should play a leading role as the emergence of new social and economic interests of local people, new demands, and 
changes in business conditions ultimately determine the forms of the most efficient use of available lands, and the 
appearance of new material objects. Differentiation of regional areas is a result of the uneven development of 
individual areas, both spatially and temporally. 
4. Identification of propulsive industries as growth poles of regional development 
The process of the identification of propulsive industries includes several interrelated stages. 
At the first stage for the formation of growth poles propulsive industries should be determined, based on the 
dynamic characteristics and indicators of leadership (Table. 2). 
Leading industries, characterized by the maximum output are selected; this is the condition for the existence of 
propulsive industry. According to Table 2, these industries include electric-power supply industry, ferrous metal 
industry, chemical and petrochemical industry, mechanical engineering industry, food industry; let us define the 
industries characterized by dynamic growth rate: electric-power supply industry, chemical industry and forest 
products industry; the leading industries by employment, i.e. capable to provide employment of the population are 
electric-power supply, ferrous metal, mechanical engineering, and industries. 
Possible propulsive industries taking into account leadership are mechanical engineering, electric-power supply, 
ferrous metal, chemical and petrochemical, and food industries. 
The third characteristic feature of propulsive industries is their impact on the development of economy of other 
regions and the elements in this region. This feature is present in all selected cities. In every city there are food 
processing enterprises directly related to the agricultural areas located not far from the cities. 
Table 2 - Characteristics of industries in terms of leadership in the Russian Federation  
Year 2009 2010 2011 2012 2013 2014 
Industry  
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Electric-power 
supply  9864 100 12,5 7423,4 75 12,5 8069,2 108,7 12,6 8827,9 109,4 12,4 12537,6 142 12,3 12525,062 99,9 12,3 
Ferrous metal  4327,4 100 12,6 5417,5 125,2 13 5029,8 92,8 13,4 4895,1 97,3 13,1 5531,1 113 13,2 4922,679 89 13,2 
Chemical and 
petrochemical  
4295,7 100 11,5 4784 111,4 10,1 5246,8 109,7 12 5407,4 103,1 10,9 2802,4 51,8 11,1 2354,016 84 11,1 
Mechanical 
engineering  4168,3 100 38,9 4850 113,4 37,8 6585,6 135,8 39 5995,9 91 38,9 5678,6 94,7 39 3441,2316 60,6 39 
Forestry, 
woodworking 
and pulp and 
paper 763,6 100 4,1 1451,8 190,1 4 1736,8 119,6 4,3 1926,8 110,9 4,1 1880,6 97,6 4,2 1611,6742 85,7 4,2 
Construction 
materials 891 100 5,7 791,8 88,8 5,4 832,2 105,1 5,6 756,6 90,9 5,3 848,1 112,1 5,5 893,8974 105,4 5,5 
Light 
700 100 11,9 890,9 127,3 11 1049,4 117,8 11,2 738,5 70,4 10,7 1106,2 149,8 10,8 1123,8992 101,6 10,8 
Food industry 
5023,3 100 20 5806,8 116,6 20 5644,9 97,2 19,7 5524,5 97,8 18,5 4756,7 86,1 18,4 5227,6133 109,9 18,4 
At the second step the impact of industries on the economic development is determined; we found out whether 
any of the industries give ‘a push’ for development. 
We put forward a hypothesis that only that industry can give ‘a push’, the change of gross product ratio of which 
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will largely influence workforce productivity at the regional scale. Let us build a regression model  
mmxaxaxaay  ...22110  
, where y is the workforce productivity in the region, х1…хm is the share in the gross output of each industry.  
Having calculated the coefficients of the linear multiple regression model, we obtain the dependence of the 
regional level of workforce productivity on the products ratio of a particular industry:
  911.47816.3738.261.19566.37401.1736.0236.214.726.3 XXXXXXXXXY   
Multiple correlation coefficient R = 0,71, indicates a rather close correlation between the factor and the resulting 
characteristics. The validity of the coefficients of the equation was verified on the basis of Student’s test:  tcrit. = 
4.303. The obtained values for the criterion (а1 is 30.8; а2 is 9.8;  а3 is 35; а4 is 77.3; а5 is 171.2; а6 is 95.5; а7 is 
12; а8 is 15.8; а9 is 235.6)  exceed  table value, that indicates high reliability of the coefficients ai. 
The validity of the model was carried out on the basis of Fisher test. Thus, Ffact. = 72 is significantly higher than 
the table value (19, 38). 
Let us interpret the obtained results in case of normal distribution model. An increase in the ratio of gross 
industrial production of electric-power supply, ferrous metal, mechanical engineering, chemical, forestry and 
construction materials industries contributes to the increase in workforce productivity; milling, food and light 
industries contribute to the decrease. Partial elasticity coefficients are: E1=2,28; E2=0,34; E3=0,148; E4=4,58; 
E5=1,02; E6=0,77; E7=-0,24; E8=-0,9; E9=-3,03. Therefore, an increase of the ratio of the electric-power supply 
industry by 1% causes an increase in workforce productivity at the regional level by 2.28%, while an increase of the 
ratio of the light industry causes a decrease in workforce productivity by 0.24%. Three industries have a maximum 
capability to influence the regional workforce productivity; they are electric-power supply, metal-fabricating and 
food industries. It is necessary to study each of them individually to identify propulsive industries. 
Using the available data we built the regression models of the industries to determine the relationship between the 
output and the production factors, on the basis of the formula: JED LPAaX  , where X is the output, L is 
the number of people employed in the industry, A, P are  the values of active and passive fixed assets in the industry 
(Table. 3). 
Table 3 - The output of products by industries   
Industry A kind of regression relationship 
Electric-power supply 04.001.094.095,0 LPAX   
Ferrous metal 71.0297.0008.07,64 LPAX   
Chemical and petrochemical 35.0005.079.00,4 LPAX   
Mechanical engineering  01.001.088.018,2 LPAX   
Forestry, woodworking and pulp and paper 03.017.08.02,4 LPAX   
Construction materials 01.067.032.004,1 LPAX   
Light 06.024.064.09,2 LPAX   
Food 78.0209.001.07,73 LPAX   
According to the criterion of ‘the parameter of the impact magnitude’ electric-power supply, chemical, forestry 
and flour-and-cereals industries are able to have the greatest impact on workforce productivity with minimal 
changes in the number of personnel or the cost of capital assets. 
According to the criterion of ‘the rate of manpower resources replacement by fixed assets’ revealed the industries 
with the lowest values of RR (rate of replacement), i.e. those in which less resources must be spend on improving 
workforce productivity (Table 4).  
Table 4 – The criterion of ‘the rate of replacement’ of manpower resources by fixed assets 
 
Workforce 
productivity 
Workforce 
productivity 
Capital-
labour ratio  
Capital-
labour ratio  
RR 
Industry 
RR(mln. roubles/ 
thous.people) 
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Electric-power supply 317 578,3 894,3 1335,9 535,7336 
Ferrous metal 106 328,9 269 301,6 15,50292 
Chemical and petrochemical 120,4 436,7 339 156,69 - 
Mechanical engineering  41,1 156,66 115,9 160,08 15,71303 
Forestry, woodworking and pulp and paper 44,8 413,68 126,2 132,44 0,75784 
Construction materials 57,2 125,66 161,5 135,09 - 
Light 16,9 60,75 47,7 104,29 21,81006 
Food 87,7 262,9 247,4 226,05 - 
Choosing the best industries according to this criterion, we focus on those that have minimum values: forestry, 
ferrous metal and machine building and mechanical engineering industries. 
At the third stage the summary table of propulsive industries based on the number of positive solutions for each 
sector was formed (Table 5). 
Table 5 – The choice of propulsive industries  
Gross output of 
production Dynamics 
Number of 
industrial 
production 
personnel 
Labour 
productivi-ty  
(on the basis 
of regression 
model) 
The output of 
products by 
industry  (on 
the basis of 
production 
function) 
RR Total (the number of  made decisions) 
Electric-power supply       4 
Ferrous metal       3 
Chemical and petrochemical       - 
Mechanical engineering        4 
Forestry, woodworking and 
pulp and paper       1 
Construction materials       - 
Light       1 
Food       3 
According to Table 5 electric-power supply, ferrous metal, mechanical engineering, food industries should be 
considered as propulsive industries. Each of these industries is leading and has the ability to create a push for the 
development of economy as a whole. 
Therefore, when choosing propulsive industries it is necessary to focus on those ones which proved to be both 
leading and having impact on the development.  By chosen criteria of workforce productivity according to 
regression model, workforce productivity according to the production function and the rate of replacement these 
industries include power generation, iron and steel, food processing, machine-building industries. 
5. Assessment of the efficiency of the identification of growth poles  
When characterizing the conceptual approaches to the performance measurement of the region and to the 
arrangement of a system of indicators, one should distinguish two main aspects of its quantification: cost and 
resource. The cost aspect is expressed in the construction of regional indicators of efficiency based on the ratio of 
measures of useful effect to the current costs. The interpretation of the concept of regional efficiency in this aspect 
corresponds to the content of the concept of regional workforce productivity. Resource aspect of regional efficiency 
is expressed by the ratio of indicators of useful effect to the indicators of workforce productivity and resource 
potential of the region. The assessment of regional investment efficiency is carried out on the basis of 
macroeconomic multiplier. 
When creating economic core, there is a possibility of creating additional employment (increasing new jobs by 
82.5%, a partial solution to the problem of unemployment, but there are certain difficulties with additional labour 
intake), a possibility of increasing allocations to the social sector, additional funding for education and social policy 
through selected industries: increased funding by 50%; agriculture and fisheries – by 57.3%, targeted subsidies and 
subventions to industry – twice as much. 
 Table 6 – Efficiency of growth poles functioning  
Industry  
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Category  ‘Spontaneous’ ‘Planned’ 
Regional 
workforce 
productivity 
(cost aspect) 
 
with an increase in the share 
of electric-power supply 
industry by 1% an increase 
in regional workforce 
productivity will be 2.28%, 
with an increase in the share 
of ferrous metal industry it 
will be 0.34%, and with an 
increase in the share of 
mechanical engineering 
industry by 4.58%,  
Sectoral 
workforce 
productivity 
(resource 
aspect) 
 
 
 
Fixed-asset 
turnover 
(resource aspect) 
creation of growth poles will make it possible to increase workforce 
productivity in the following propulsive industries: food industry by - 
11.7%, electric-power supply industry by - 8.2%, mechanical engineering 
industry by –13.9%; 
 
 
 
creation of growth poles will contribute to the increase of fixed-asset 
turnover in the following propulsive industries: electric-power supply 
industry by – 3.7%, ferrous metal industry by –86.9%. 
Regional 
investment 
efficiency  
every rouble of investment growth predetermined GRP drop by 47.4 roubles (ex post), but with creation of growth poles 1 
rouble of investment will predetermine GRP increase by 0.95 rubles, which is more efficient (only real estimated investment in 
fixed assets were taken into account) 
  Efficiency of 
capital 
investment 
is equal to E= 1.25 with the creation of growth poles, i.e., 
1 rouble of expenses produces effect equal to1.25 roubles. 
 
  Employment creation of additional jobs  
  Alternative 
investments 
(defined by the 
methods of 
fuzzy logic) 
increase in allocations for social sphere: additional funding for education 
and social policy according to identified industries: increased funding by - 
50%; as well as agriculture and fisheries – by 57.3%; targeted subsidies 
and subventions for the industry – twice as much. 
 
Thus, the study examined the stimulation of ‘the push’ of economic and social development of the region under 
the influence of propulsive industries on the basis of the identified growth poles and regional development 
management with the development of a specific mechanism including the identification of the demand in manpower 
and financial resources, the description of the schemes of choosing an alternative to investment, the design of 
organizational management structure. 
The benefits of growth poles are determined by the following factors: creation of new jobs for the region’s 
population; financing different directions of social development using additional tax revenues, growth in the 
population living standard in the region; improvement of investment prospects of individual industries and the 
whole region for domestic and foreign investors;  growth of regional workforce productivity; ‘a push’ for  
development, which occurs even with small initial investments due to the specific properties of propulsive 
industries; as we go forward, ‘a propulsive spiral’ will occur, stimulating further economic and social development 
of the region. 
6. Conclusions 
As a result of conducted research aimed at the formation of propulsive industries of economic development 
acting as areas of growth poles, we have developed the following provisions: 
x A new approach for the identification of ‘propulsive industries’ of the industrial region, integrating both ‘classic’ 
characteristics of leading industries and the characteristics from which ‘the propulsive capability’ of the industry 
largely depends on. Identification of ‘propulsive industries’ in the region should be supplemented with the 
general analysis of the level of development of the region that will prove the relevance of the formation of 
growth poles. On the basis of multi-criteria approach including examining the industries according to the 
following characteristics: output, industrial production personnel number, the rate of replacement of manpower 
resources by fixed assets on the basis of the developed regression models, the propulsive industries in Russia 
have been identified; they are food, electric-power supply, mechanical engineering, and ferrous metal industries.  
x The sequence (technology) of management of the polarization process implementing individual functions and 
involving: elements of planning when calculating of the demand, availability and reserves of financial and 
manpower resources (on the basis of the detailed analysis of the state of these resources it is necessary to conduct 
research using regression models); the organizational function is implemented when planning the management 
unit of the process of polarization; the motivational function has two aspects: 1) motivation for growth poles 
creation and management when determining the effectiveness of these activities; 2) foreign investment 
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motivation, which will contribute to the effect of growth poles, and, consequently, the effectiveness of their 
creation; the foundation of the management function is put into the activities of the management unit. 
x Management unit should be created on the basis of the tasks which must be solved by this management body and 
the subunits responsible for a specific task. Further planning of the organizational structure takes place taking 
into account the specific situation and particular characteristics (time, money, manpower resources, etc.). 
x Necessity to identify the regional and sectoral levels of the process of polarization. The processes of examining 
and identifying territorial and spatial elements (such as growth poles), their ‘merging’ into a single object of 
management, i.e. a growth pole, can be referred to a regional level. At the sectoral level, a more detailed study of 
the foundation of the growth poles, i.e. propulsive industries, should be carried out. It is also necessary to 
distinguish between the concepts of ‘spontaneous’ and ‘panned’ efficiency. The ‘planned’ efficiency corresponds 
more to the sectoral level, and ‘the spontaneous’ one – to the regional level. The results of the study have 
practical value for the bodies of regional administration and management when developing solutions for 
indicative change in economic structure. 
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